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SUMMARY
On July 21, 2003, a 50-year-old male career Fire

Fighter had an unwitnessed collapsein the parking
lot. After being down for approximately 10to 15
minutes, hewasfound lyinginthe parkinglot with
agona respirationsand no pulse. Cardiopulmonary
resuscitation (CPR) was begun and an ambulance
was requested. After approximately one-hour of
CPR and advanced lifesupport (ALS), administered
onthe scene, in theambulance and at the hospital,
the firefighter was pronounced dead. The death
certificate, completed by the Physician, listed
“myocardia infarction” astheimmediate cause of
death. No autopsy was performed.

Thefollowing recommendationsaddresssomegenerd
hedlth and safety issues. This list includes some
preventive measuresthat have been recommended by
other agenciesto reducetherisk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.
These selected recommendations have not been
evaluated by NIOSH, but they represent published
research or consensusvotesof technica committeesof
theNationa Fire Protection Association (NFPA) or

firesarvicelabor/management groups.

* Conduct periodic medical evaluations to
determine the fire fighter’s medical ability to
perform duties without presenting a
significant risk to the safety and health of
themselves or others.

* Firefighterswith two or morerisk factorsfor
Coronary Artery Disease (CAD) should have
an exercise stresstest (EST).

* Enaurethat firefightersare cleared for duty
by a physician knowledgeable about the
physical demands of firefighting.

* Phase in a mandatory wellness/fitness
program for fire fighters to reduce risk
factors for cardiovascular disease and
improve cardiovascular capacity.

Althoughunrdaedtothisfatdity, the Fire Department
should consider these additional general
recommendations:

e Perform an annual physical performance
(physical ability) evaluation.

* Perform an autopsy on all on-duty fire
fighter fatalities.

* Provide fire fighters with medical
evaluations and clearance to wear SCBA.

» Discontinue routine use of x-rays of the
lumbar spine.

* Designate an employee to administer the
pre-placement and annual medical
evaluations and their outcomes.

The Fire Fighter Fatality Investigation and Prevention
Program is conducted by the National Institute for
Occupational Safety and Health (NIOSH). The purpose of
the program isto determine factorsthat cause or contributeto
firefighter deaths suffered intheline of duty. | dentification of
causal and contributing factors enable researchers and safety
specialiststo develop strategies for preventing future similar
incidents. The program does not seek to determine fault or
placeblameon fire departmentsor individual firefighters. To
request additional copies of this report (specify the case
number shown inthe shield above), other fatality investigation
reports, or further information, visit the Program Website at
www.cdc.gov/niosh/firehome.html
or call toll free 1-800-35-NI OSH
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INTRODUCTIONAND METHODS

On July 21, 2003, a50-year-old male career Fire
Fighter collapsed in the parking ot after smoking.
Despite CPR and AL Sadministered by fellow fire
fighters Emergency Medicd Techniciang/Paramedics
(EMT/EMT-P), the ambulance crew, and in the
emergency department (ED), thevictimdied. On
July 25, 2003, NIOSH - Cincinnati contacted the
affected Fire Department toinitiate theinvestigation.
On December 15, 2003, an Occupational Nurse
Practitioner fromthe NIOSH Fire Fighter Fatality
Investigation Team travel ed to Tennesseeto conduct
anon-steinvestigation of theincident.

During the investigation NIOSH personnel
interviewed thefollowing:

* FreChief

* Crew members

o Victim'swife

Duringthesitevist NIOSH personnel reviewed:

*  Emergency medica service (ambulance) incident
report

* Hospita ED report

* Desathcertificate

* Past medical records of the deceased

*  FHreDepatment policiesand operating guidelines

» FireDepartment training records

INVESTIGATIVERESULTS

Incident. OnJduly 21, 2003, at approximately 0700
hours, a50-year-old male career firefighter (the
deceased) began his 24-hour shift at thefirestation.
Oneaarm call wasreceived at 1155 hoursand was
disregardedinroute. No other emergency callswere
received that day, and the rest of the day was spent
conducting maintenanceof thestation (light exertion).
At about 1900 hours, the deceased informed two
crewmembershewasgoing out to smokeacigarette
inthe Station’s parking lot. Hewaslast seenby a
crewmember at gpproximeately 1945 hours. At 2000

hours, one of the crewmembers came outsideand
found the deceased lying on hisback, unresponsive,
withagond breathingand no pulse. Thecrewmember
ranind dethe station, grabbed the automatic externa
defibrillator (AED) off of thefiregpparatusandydled
for another crewmember to call 911. After calling
911 at 2007 hours, the other crewmember blew the
ar hornonthegpparatusto dert other crewmembers,
then went to assist the collapsed firefighter.

Thefirst crewmember returned to find the col lapsed
firefighter pul seless, with no spontaneous breathing.
Hebegan CPR and attached AED padsonthefire
fighter'schest. TheAED andyzed theheart rhythm
and delivered one shock, then advised CPR. Atthis
timethe second crewmember arrived to assist with
CPR. Hewitnessed theAED anadyzeand administer
four tofiveadditiona shockswithout visbleresults.

The ambulance arrived at 2017 hours, and re-
evaluation by the ambulance paramedic found the
firefighter to beunresponsive, pul sl ess, and without
spontaneous breathing. The paramedic of the
ambulancecrew attempted intubation threetimesand
wasunsuccessful, soa“ Combitube’ wasplaced and
confirmed with bilateral breath sounds. (The
Combitube is an airway device designed for
emergency situations which allows assisted
ventilations without accidental placement in the
esophagus.) Anintravenousline (V) was placed
intothefirefighter’'sveinand AL Smedicationswere
administered. He was then placed on a cardiac
monitor by the ambulance crew and foundto bein
ventricular fibrillation (aheart rhythm incompatible
withlife). ALS procedures(including shocks) and
medi cationswere continued aswell asCPR. The
patient was placed on an ambulance stretcher at
whichtimeableeding laceration wasnoticed onthe
back of hishead. After being placed onthestretcher,
thefirefighter wasagain noted to haveaheart rhythm
of Ventricular Fibrillation for which another shock
wasadministered, unfortunately putting the patient

Page 2



Y,

£,

LA

ATIOSH

Fire Fighter Fatality Investigation
And Prevention Program

Fatality Assessment and Control Evaluation
Investigative Report #-2003-39

Fire Fighter Suffers Sudden Cardiac Death in Parking Lot of Fire Station - Tennessee

into pulsdesselectrical activity (PEA) (another heart
rhythmincompatiblewithlife). Hewastransported
to thehospital leaving the scene at 2032 hours.

Thefirefighter wasgiven further ALS medications
enrouteto the hospital. Theambulancearrived at
thehospital’sED a 2043 hours, &t that timethe ED’s
cardiac monitor showed asystole (no heart rhythm).
TheED staff verified breath soundsand regained IV
access lost during transport. Further ALS
medications were administered but no further
defibrillation (shocks) wereadministered. Thefire
fighter was pronounced dead by the attending
physician at 2057 hours and resuscitation attempts
werediscontinued.

Medical Findings. The death certificate was
completed by theED physdan, wholised“Myocardid
Infarction” astheimmediatecauseof desth. Noautopsy
was performed. In September 1993, the deceased
was diagnosed with hypertension and an EKG
(electrocardiogram) wasperformed which presented
aninverted T wave (andectrica disurbanceof hisheart
of unknownsggnificance). InJune 1996, thefirefighter
wasdiagnosed with Congestive Heart Failure (CHF)
and treated with antihypertensive and diuretic
medicationsand released for work. InMay 1997, the
patient presented with an exacerbation of hisCHF,
probably dueto non-compliancewith hismedications.
InOctober 1999 thefirefighter againwashospitaized
for an exacerbation of hisCHF. Anechocardiogram
measured an g ection fraction of 20% (norma usudly
around greater than 50%). At this time he was
diagnosedwith digbetesmdlitus(DM). HisCHFwas
treated with diures sand antihypertensives, whilehis
DM wastreated by diet, weight loss, and increased
physica activity. Hereturned towork in November
1999.

In January 2000, thefirefighter wasfoundto havea
HemoglobinAlcof 7.8% (HgB Alcisablood test
toidentify diabetic glucose control over thelast 2-3

months, normd 154.4%-6.4%) whichisanestimated
Sxty day blood glucosemean of 165mg/dl. InMarch
2000, ablood sugar of 379 mg/dl (normal is70-115
mg/dl) resultedininsulintreatment, followed by ora
anti-diabetic medications. In March 2000 hewas
scheduled for anexercisestresstest (EST). Although
thefamily statesthat he underwent an EST, norecords
of an EST could befound. Thelast timethefire
fighter was seen by his private physician was in
January 2003 for afollow-up visit regarding back
painand swelling. At that timeheweighed 231.5
poundsand hispreviousheight was 72 inchestall,
giving him a body mass index (BMI) of 31.4
kilograms/meter? (kg/m? (A BMI above 30kg/mPis
considered obese.)! Thefire fighter had a blood
pressure of 130/90, glucose of 144 mg/dl (normal
70-115 mg/dl), and aHemoglobin (HgB) Alc of
7.1%. Hewasgiven another anti-hypertensive, sent
home, and no mention was made of clearancefor
fire fighter duties. According to the fellow
crewmembers, the deceased did not complain of
anginaor any other heart-related iliness, theday of,
or theweeks preceding, theincident.

DESCRIPTION OF THE FIRE
DEPARTMENT

At the time of the NIOSH investigation, the Fire
Department consisted of 117 uniformed personnel
serving apopulation of 300,000 in an areaof 273
squaremiles. Thereareeight firestationsstaffed by
ninecompanies. 1n 2002 the department made 2,587
fireresponserunsand 3,912 first responder calls.
Firefighterswork thefollowing schedule: 24 hours
on-duty, 24 hoursoff-duty for three shifts, thenthree
daysoff. Shiftschangeat 0700 hours.

Training Tobecomeamember of the FD, gpplicants
are ranked by their written application, a
comprehensveexaminationand aphysica agility test
score. Thecomprehensiveexaminationincludesno
firefighting questionsbut isagenerd academictest.
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Thephysicd agility test scoresfirefightersbased the
Candidate Physical Ability Test of TheFire Service
Joint Labor Management Wellness/Fitness
Initiative.®® The top ranked candidates are then
offeredapogtion. Oncehired asafirefighter recruit,
the candidate must completethe 26 week firefighter
academy. Upon academy completion, thefirefighter
will becertified asaFire Fighter | and EM T-basic
and assigned to one of the fire companies. After
serving 18 monthsasafirefighter | thefirefighteris
promotedtofirefighter I1. Recurrent training occurs
daily on each shift. Recertification classes are
conducted asneeded. The deceased was certified
asaFireFighter 11, and Driver/Operator. He had
23yearsof firefighting experience.

Pre-placement Evaluations The Fire Department
requiresapre-placement medical evauationfor new
members. The examination is conducted by a
neighboring health clinic. The componentsof the
medicd evaduationinclude:

»  Completemedicd history and questionnaire

* Heght, weight, andvital Sgns

e Phydcd examindion

e Visontest
* Audiogram
e Urindyss

* Urinedrug screen

* Bloodtests. completemetabolic pand including
alipidprofile

e Spirometry (lungfunctiontests)

* Chest X-ray
*  Lumbar Spine X-ray
* RedingeKG

* Maximal stresstest using atreadmill and the
Bruce Protocol
o Skintest for tuberculosis(PPD).

At thetimethe deceased firefighter joined this
fire department in 1980, there was no pre-
placement medical evaluation offered or
required.

Periodic Evaluations. No annual medical
evauationsor physical ability testsarerequired by
the Department. Fire fighters are encouraged to
receiveacompletephysica examination at their own
expense. Medical clearancefor SCBA useisnot
required. If afirefighter isinjured on duty, he/she
must be cleared for return to work by the contract
clinic. A non-occupationd illnesslastingmorethan
oneshift usudly requiresapersond physicianrelesse,
at the discretion of the Battalion Commander.
Strength equipment isavailable at thefire station but
not aerobic equipment. Thereisno mandatory fitness
program or wellnessprogramsavailable.

DISCUSSION

Because no autopsy was performed, a definitive
“cause of death” cannot be determined. Possible
causesof death include aheart attack (myocardial
infarction), cardiac arrhythmiadueto heart failure,
or pulmonary embolus. Weusetheterm“possible”’
because confirmation of aheart attack requiresany
of the following: autopsy findings (thrombus
formation), ECG findings, or blood tests (cardiac
isoenzymes). Sincean autopsy wasnot performed,
no heart beat was available to show the EKG's
changes, and cardiac enzymeswere not drawn, we
cannot confirm aheart attack. Thefirefighter also
had areduced g ection fraction consistent with a
diagnosis of CHF. Patients with CHF are at an
increased risk of sudden cardiac death.? The patient
a s0 had been diagnosed with diabetesmdllitussince
October 1999. Thus, acombination of thesefactors
(possible CAD, CHF, and diabetes) all increased
therisk for Sudden Cardiac Death (SCD). Findlly,
although muchlesslikely, itispossible hissudden
death was secondary to apulmonary embolus(blood
clotintheartery).

Inthe United States, CAD dueto atherosclerosis, is
the most common risk factor for cardiac arrest and
sudden cardiac death.® Risk factors for its
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developmentincdludeageover 45, maegender, family
history of coronary artery disease, smoking, high
blood pressure, high blood cholesterol, obesity,
physical inactivity, and diabetes.*> Thevictim had
al nineof theserisk factors.

Toreducetherisk of heart attacks, sudden cardiac
arrest and other medical conditions among fire
fighters, the NFPA has developed the guideline,
Standard 1582 Comprehensive Occupational
Medicine Program for Fire Departments.® The
guiddinerecommendsan annud medicd examination
to be performed on al members. For firefighters
withtwo or morerisk factorsfor CAD (family history
of premature [less than age 60] cardiac event,
hypertenson, diabetesmellitus, hypercholesterolemia
[total cholesterol greater than 240 mg/dL or HDL
cholesterol less than 35 mg/dL], and cigarette
smoking), thestandard recommendsan EST.° These
recommendationsaresmilar tothoseof theAmerican
Collegeof Cardiology/American Heart Association
(ACC/IAHA).” Unfortunately, thisFire Department
doesnot currently offer EST or any other periodic
physicd eva uaionstofirefighters.

If the Fire Fighter had been examined by aphysician
familiar with NFPA 1582, he probably would have
been precluded from duty asafirefighter. TheNFPA
1582 2000 edition®, under which the fire fighter
would have been examined, hasdifferent standards
than the NFPA 1582 2003 edition. According to
the 2000 edition, the deceased had one category A
condition (a medical condition that WOUL D
precludeapersonfrom performingasamemberina
training or emergency operationa environment by
presenting asignificant risk to the safety and hedlth
of the person or others). The one category A
condition was CHF as diagnosed by his reduced
gjection fraction on echocardiogram in 1999.
However, thisgection fraction wastaken during an
acute exacerbation of hisCHF. Oncehiscondition
wastrested and stabilized, hisgection fractionwould

probably haveincreased, but no additional testing
wasdoneto document thisimprovement.

Thevictim also had, according to the NFPA 1582
standard, two category B disorders (a medical
condition that, based on its severity or degree,
COUL D preclude aperson from performing asa
member in atraining or emergency operational
environment by presenting asignificant risk tothe
safety and health of the person or others). These
conditionswere hypertension, and diabeteswith no
history of incapacitating hypoglycemia Giventhese
three conditions, aphysician following the NFPA
1582 guidelineswould have precluded thefirefighter
from active duty fire suppression. Also, if NFPA
1582, 2000 edition, had been followed an exercise
stresstest would have been performed which may
haveidentified underlying CAD, which could have
been treated, thereby preventing hisuntimely desth
atthispointintime.

RECOMMENDATIONS

Thefollowing recommendationsaddresshedth and
safety generdly. Thislistincludessomepreventive
measures that have been recommended by other
agencies to reduce the risk of on-the-job heart
attacksand sudden cardiac arrest among firefighters.
Theserecommendationshave not been eva uated by
NIOSH, but they represent published research or
consensusvotesof technical committeesof theNFPA
or fireservicelabor/management groups.

Recommendation #1. Conduct periodic medical
evaluationsto determineafirefighter’smedical
ability to perform duties without presenting a
significant risk to the safety and health of
themselves or others.

The purpose of periodic medical evaluationsisto
ensurethat firefightershavethe ability to perform
dutieswithout presenting asgnificant risk tothesafety
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and health of themselves or others. Guidance
regarding the content and scheduling of periodic
medica examinationsfor firefighterscanbefoundin
NFPA 1582, 2003 edition.® Inaddition, NFPA 1582
also providesguidance on medical requirementsfor
personsperforming firefighting tasks.

Applying NFPA 1582 involveslegal and economic
issues, soit should becarried out inaconfidential,
nondiscriminatory manner. Annex B of NFPA
1582 provides guidance for Fire Department
administratorsregarding legal considerationsin
applying the standard. The economic concerns
go beyond the costs of administering the medical
program; they involvethe personal and economic
costsof dealing withthemedical eva uation results.
NFPA 1500, Sandard on Fire Department
Occupational Safety and Health Program,
addresses these issues in Chapter 8-7.1 and 8-
7.2.° Thesuccessof medical programshingeson
protecting the affected firefighter. The department
must (1) keep the medical records confidential,
(2) providedternate duty positionsfor firefighters
inrehabilitation programs, and (3) if thefirefighter
isnot medically qualified to returnto activefire-
fighting duties, provide permanent alternate duty
positions or other supportive and/or compensated
alternatives.

Recommendation #2: Fire fighterswith two or
more CAD risk factors should have an EST.

NFPA 1582 and the |AFF/IAFC wellness/fitness

initiative both recommend EST for somefirefighters

to screen for obstructive CAD.*° NFPA 1582

recommendsEST for thosefirefighterswith two or

more CAD risk factors. Accordingto NFPA 1582,

these CAD risk factorsare:

o (family history of premature [lessthan age 60]
cardiac event,

* hypertenson,

o diabetesmdlitus,

* hypercholesterolemia[total cholesterol greater
than 240 mg/dL or HDL cholesterol lessthan 35
mg/dL], and

e cigarettesmoking).®

These recommendationsare similar to those of the
American College of Cardiology/American Heart
Association (ACC/AHA).!

The EST could be conducted by thefirefighter’s
personal physician or the Department’s contract
physician. If thefirefighter’spersona physicianor
the contracted physcian conductsthetes, theresults
must be communicated to the Department physician,
who should beresponsiblefor decisionsregarding
medicd clearancefor firefighting duties.

Recommendation #3: Ensure that fire fighters
are cleared for duty by a physician
knowledgeable about the physical demands of
fire fighting.

Physicians providing input regarding medical
clearance for fire-fighting duties should be
knowledgeabl e about the physical demandsof fire
fighting and familiar with the consensusguidelines
published by NFPA 1582. To ensurephysiciansare
aware of these guidelines, we recommend that the
Fire Department providethe contract and private
physicianswith acopy of NFPA 1582. Inaddition,
we recommend the Fire Department not
automatically accept the opinion of theemployee's
private physician regarding returntowork. This
decision requires knowledge not only of the
employee's medical condition but also of the
employee'sjob duties. Many, private physiciansare
not familiar with an employee’sjob dutiesor with
guidance documents such as NFPA 1582. To
overcome this problem, we recommend that all
return-to-work clearances be reviewed by aFire
Department contracted physician. Thus, thefinal
decision regarding medical clearancefor returnto
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work lieswith the Fire Department Physician with
input from many sourcesincluding theemployee's
privatephyscian.

Recommendation #4: Phase in a mandatory
wellness/fitness program for fire fighters to
reduce risk factors for cardiovascular disease
and improve cardiovascular capacity.

Physicd inactivity isthemost prevalent modifiable
risk factor for CAD intheUnited States. Additionaly,
physical inactivity, or lack of exercise, isassociated
with other risk factors, namely obesity and diabetes™
NFPA 1500, Sandard on Fire Department
Occupational Safety and Health Program, and
NFPA 1583, Sandard on Health-Rel ated Fitness
Programs for Fire Fighters, require a wellness
programthat provideshedlth promotion activitiesfor
preventing health problems and enhancing overall
well-being.®*2 In 1997, thelnternationa Association
of Fire Fighters (IAFF) and the International
Association of Fire Chiefs (IAFC) published a
comprehensveFre Service Joint Labor Management
Wellness/Fitness Initiativeto improvefirefighter
quality of life and maintain physical and mental
capabilitiesof firefighters. Tenfiredepartments
acrossthe United States joined thiseffort to pool
information about their physical fitnessprogramsand
to create a practical fire service program. They
produced amanua and avideo detailing e ementsof
such a program.’® The Fire Department should
review thesemateridstoidentify goplicabledements.
Other large-city negotiated programs can aso be
reviewed as potential models.

Thefollowing recommendationswere unrelated to
thisfatality, but were safety issues identified by
NIOSH during itsevaluation:

Recommendation #1: Perform an annual
physical performance (physical ability)
evaluation.

NFPA 1500 requiresfire department memberswho
engage in emergency operations to be annually
evaluated and certified by the fire department as
meeting the physical performance requirements
identifiedin paragraph 8-2.1.3

Recommendation #2: Perform an autopsy on
all on-duty fire fighter fatalities.

IN1995, theUnited SatesFHreAdminigration (USFA)
published theFrefighter Autopsy

Protocol . Thispublication hopesto provide*amore
thorough documentation of the causesof firefighter
degthsfor three purposes:

1. to advance the analysis of the causes of
firefighter deathsto aidinthe devel opment of
improved firefighter health and safety
equipment, procedures, and standards,

2. tohdpdeterminedigibility for desth benefits
under the Federa government’ sPublic Safety
Officer BenefitsProgram, aswell asstateand
local programs, and

3. toaddressanincreasnginterestinthestudy of
deathsthat could berelated to occupational
illnessesamong firefighters, both activeand
retired.”

Recommendation #3: Provide fire fighters with
medical evaluationsand clearancetowear SCBA.

OSHA'sRevised Respiratory Protection Standard
requiresemployersto provide medical evaluations
and clearance for employees using respiratory
protection.”® These clearance evaluations are
required for privateindustry employeesand public
employees in States operating OSHA -approved
Sateplans. Tennesseeisan OSHA -gpproved State
plan and therefore the department is required to
comply withthestandard.

Recommendation #4: Discontinue routine use
of x-rays of the lumbar spine.
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Pre-placement screening radiography (X-rays) of the
low back, lack clinical and predictivevalue, while
exposing the candidate to unnecessary radiation.*®
Thisscreening test represent an unnecessary expense
for thedepartment.

Recommendation #5: Designate an employee
to administer the pre-placement and annual
medical evaluations and their outcomes.

Thisemployee should maintainthe confidentidity of
themedical records. If thisemployeeisamember
of the FD and participating in the Department’s
annua medical evauation, apolicy should prevent
them from admini stering the programto themselves.
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